The spatial resolution of the outer part of the ME1/1 muon station has been studied with CRAFT08 (Cosmic Rays At Four Tesla 2008) data at the CMS detector (CERN). The ME1/1 Cathode Strip Chamber (CSC) layer spatial resolution as a function of the CMS solenoid magnetic field is presented. The influence of the strip width and anode wire tilt on the spatial resolution has been studied. Finally, the spatial resolution for the ME1/1 6 layer CSC was calculated and the ME1/1 outer part spatial resolution was esti mated.
INTRODUCTION
ME1/1 is the innermost muon station of the CMS endcap muon system [1] . It is composed of 36 six layer Cathode Strip Chambers (CSC) [2] in each endcap (Fig. 1) . In 2008 the CMS detector operated at a mag netic field of B = 0-3.8 T with cosmic muons. The chambers operated at the nominal anode cathode volt age of 3.0 kV. This paper presents the results of a study of ME1/1 CSC spatial resolution in CRAFT08 runs.
ME1/1 CONSTRUCTION FEATURES
Details of the ME1/1 CSC construction and readout system are described in [3, 4] . To make the results pre sented here more understandable we would like to men tion some special features of the ME1/1 construction. Figure 2 shows schematically how the cathode strips are grouped. The strips are read out by 5 cathode front end boards (CFEB) [5] . A gap cut at R = 1500 mm (where R is the radial distance from the beam line) divides the chamber into two parts: the outer part (ME1/1b) with 4 CFEBs and the inner part (ME1/1a) where 3 strips are connected to 1 readout channel via a "3 to 1 box" con nected to 1 CFEB. The ratio of the sensitive areas of these two parts is 3.9:1. The strip structure covers the angle ϕ ± 5.42° so in the ME1/1 outer part each CFEB reads out 16 × 6 strips spanning 2.71°. For CFEBs 1-4 the centres of these spans are at angles ϕ 1 = -4.07°, ϕ 2 = -1.36°, ϕ 3 = +1.36°, and ϕ 4 = +4.07° (local ϕ coordinates). The anode wires are tilted at an angle of α 0 = 29° with respect to the perpendicular to the cham ber axis [3] . For CFEB 1-4 strip areas this angle varies 1 The article is published in the original. and the mean values are α 1 = 24.9°, α 2 = 27.6°, α 3 = 30.4°, and α 4 = 31.1°. Taking this into account one can study the influence of the wire tilt on the layer spatial resolution in the magnetic field. The mean strip width in the outer part is 6 mm.
ME1/1 SPATIAL RESOLUTION
For the layer spatial resolution calculation we adopted the following event requirements:
⎯a track segment requires 6 hits (in the 6 CSC layers);
⎯large angle muons are excluded by the following cut: |dx/dz| < 0.15 (chamber local coordinates); ⎯χ 2 /nDoF < 200/8 for spatial track segment fit; ⎯χ 2 /nDoF < 50/4 for plain track segment fit on strips;
⎯the main background outliers, tracks having residuals of more than 0.2 strip width, are excluded;
⎯the cut for the sum of charges for 3 strips in 3 time slices in a layer is: 250 < Q(3 × 3) < 4000 ADC counts (Fig. 3) .
The Gatti function [6] is used to determine the pre cise (strip) coordinate for each layer. A track segment is composed of 6 strip coordinates and is fitted by a straight line. The residuals are the differences between the measured and fitted track segment strip coordinates in each layer.
Coming to the layer spatial resolution one has to multiply the residuals for each layer by the correction factors calculated from the diagonal elements of the "Hat matrix" [7] . For ME1/1 CSC layers the correction factors are 1.45 for layers 1 and 6, 1.19 for layers 2 and 5,
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PHYSICS OF PARTICLES AND NUCLEI LETTERS Vol. 7 No. 5 2010 GOLUTVIN et al. and 1.10 for layers 4 and 3. Figure 4 shows the residuals multiplied by the correction factors for ME1/1b layers at B = 3.8 T. To subtract the secondaries that originate mainly from δ electrons, a Gaussian + parabola fitting curve is used (see [1, Subsections 4.8.2 and 4.8.4] ). Tak ing into account that the histogram x axis is in units of strip width, the layer spatial resolution is calculated to be σ = 0.0189 × 6 mm = 113 μm. We also studied the influence of the solenoid mag netic field on the layer spatial resolution (Fig. 5) . The Fig. 3 . The cluster charge in ME1/1 layer for all the recon structed hits. The sum of charges in three neighboring strips in three 50 ns time slices is plotted. Small peak (~100 ADC counts, 1 ADC = 0.54 fC) on the left is a ped estal contamination.
